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5 s 15 

75>X94100tf>-t;K 'Ja-H»- 

(72) WH# *'J^I-*V- 

79>760800-!>->iJX. 7#:=a- • 5 s 

(74)ftSA #a± ftlli * (#1-2*) 



(54) [a*®**] *';rsy«ft>j*>F»wtn5<o**«* 



(57) imi 

ism nm&M*i-*y®t±i<-hmi$.v% 

MWU *o Kt-SJiai?0'>* < t 3 OtiS 
CH (Ri ) -X 

XfiCOaRa, CONRbRcSfcfiP (R 
d) OiH«iU Ra t Rb&tfRctilBHSfttiS 
49, HSfciisfrSltiOtKo+^WfcSnfc (C, 
-C.) 7;l^/l/£«U RdtiOH, (C-C) 7 
)V*>V£1iQ. (C.-C.) 7*3^«JiU SfeR. 
tt'M < t fe 3 (BOiMSf!?* t 2 0 0 «±<0 



i ] < t fe 3 K^-saajHW. a 

CH (R,) -x 

K+, XB, CO.R,, CONRbR,*ftBP 
(R.) 0.H4SU R., Rtfc-fctfR.B, |ai-fr* 
ftttS4^T, H*fe«mSCJ:t)k Ka*->;WtSti 
ft (Ci-co 7;i/***su r.b, oh, (c- 
c.) 7***SftB (c-c.) 7*3t^su 
r,b, '>4<tfe3o«iijgis?**-rs»?a2o 
o«±«)«*ttS*at^ ftft'LccT-xa«d^'> 10 

4<i:&3oa, mSlcJ:^)£*flMLfci&t(£a-C« 
s] Tssnsi^-*ftaasaii*»s**i-a, « 

«tt#«^*y©*b-Mt&JT-£5#'J (75/Bi) 

CM*«2] R.tf, #'J [**-> (0,-0 7* 
*U>] SftBtf'J (fcKn*i/7***) S. iftB 

s^ttft s nft* u ^» -y * k t fta * >j * -y 

[M*H3] Rift', Ri -G — Rj 

R.B, 7**l/>, 7;U3*i/7;U*UX 20 
!l?>J7/l/3*i/7**b>, MC7i^b>*«A,ft*7 

**uy, 7i-b>*ftaesffiSfta^«afD©a*ss 
m*mi)\ sfta, atef, ca, taiio, c 

0, OCO, COO, SO., OSO., CONR\ N 
R'CO, NR'COO, OCONR\ NR\ NR'C 
S, CSNR', SO.NR', NR'SO., NR'CS 
0, OCSNR', NR'CSNR', P(0)(OH)N 
R', SftBNR" P(OXOH) (iW, R'BH, (C, 

-c.) r;u*;u*ftaR.-e*«) %«u R.a, 7 

*», 7x-/k 10Sfta*nW±07i-;k 7 30 
**l,:/**5\ 73/*ftB7 3Kj!>>e>/S$Sj!>^S 

RsnssK j: t)g«*nT^*^*fta-f tisos* 
Hfc«A/e^37*** (cc-^skb, matc^o 
i -3©Me£»«tfBft*fcaKKta£ lt^«7/mp 
;ncJ:f)BSs^nT^5!fj\ *fta^i«7*«) t-* 

*A\ SfcBR.iF, K«, *<J:M-y*7 
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£$©g*#?, *fta4ftrtftOSgft*tt5»? 

*^a««n5, matj;»)tys^it<t*tift<t^ 

©Sat'SoT, 7x-*, 7x-UV*U:tf 

itiKSitSB, OH, CI, Br, I, (C-C.) 7/1/ 
+;!/, (C-C.) 7*3*5', NO., NR. R,, N 
R.COR,. CONR.R,, SftBCOOR, (.CCX' 
R.fc<fctfR,B, HtftB (C-C) 7***, fc* 

tfuKn+^wtsnT^Tfeiv^iSttafta^e* 
*ftas«oc,-c. ©7***, 7**i/>*fc» 
7;un*i/ST-*5) tJ:?)H«*nr^rt,iv^ t* 
a?#« i tE«©fc£ft. *>,ttf*ti5©s§*tt© 
«asftata©*ai:©«. 

£SU R.tf, R.-G-R. 

tftftu R.a, Bract ^x^H'Shjc 

«tf (C-C) 7/MFUV*£U ca, CON 
R', NR' CO*fcBO (jJtfiR'tf, H, (C. - 

c.) 7***£fcaR.-t?a&5) s«u R.a, ma 

lcJ:07x^K (C-C) 7*3*5', 7**Uy 

75yteit>-75 K*^SK«n* io*fta 
tnw±©»e±osjft*nT^**>*fta*n6«« 

^HfcR/cT^S, (C-C.) 7*** (CCT'73 
KB, Me©fc<3Dl««ttT^5frSfcBFa£ttA,T- 

^*7***t*»)i**nTvs*\ sftaift«T? 

$•5) *ftBtf-y*5>f KM, tlW-yrt 

5f KS, ^T^KJS, */£a»'WiiStt««i 
ftBS(S©E*#?fr&a#*ftS, 
ftttft*nftfb^ft©«»7J&^T, SC, R., R'te 
■ttfR.SB, t Kn*5-;Wt«nTVTt>fil\l T?J& 

[SS5R«5] 4^©CH (R.) X»*fc*S, ** 
« 1 4^ L 4 ©^1*nfr 1 JJ83«©fl:£». 

iMMmi &ch (r,) xa^iwi-r*fc5. at* 



'-fA|-N) p -A,-B-A,-N; 



k>f, a,, a.. As a, ra-^Sftas*^r, S 

[ft 2] 

tCH~J - (~CH"J - CH 

WWnB, 0A>6 5©Bg(r-fe^T, *n^©^ 



H-B, l&V>L5©irc-£»K R., R»©J:tfR 
,, B, SiLT, H, 7***, 7*3*->7***» 
7i-**ftB7x-/U7****SL, EICR,. B, 
0HSftB7*3*5'*atCi:t.*S) *gtfr, * 
ftBA,, A.*Jj:tfA.(p©R.feJ:tfR,, S©ioB, 
SI' 
[ft 3] 



W¥7-2 2 4 0 5 



cjjO iotfcB*4ua±© (c-Ct) r;U3*>'S 
(ctoaastuvs (c-c.) 7;i/*b>*attt 
na, #.\T'miKvtmcmmm-ot>\ was. 

B, I'fcfl-TBftH) **U R<, R>, R«, Rr 
fc<fctfR.B, ttiLT, H, 7/Mp;k 7;l/3*->7 1 
**>k B**ft(i#t»75K7;U*;k SfcBCH 
( R !z ) x (cct\ r,. «h, 7;i/*;k 7;U3*-> 
7;^;U*ftIiR,T-«S) T-£3A\ iftttR.fcitf 

[ft 4] 



CH 



* (iWR"., R"», R"n , m"*3J;tfn"B, a 

5) 4-SU BB, 0*fcBN-WTfc!>, WB, R5 
t|3|i;tf*SA\ ifett*'J^ (Ci-CO 7/1/* 
Py, (C>-C.) 7;b*U>-Y*ftttYT*^T, 
YB, 3rl£.fct> lSfcBIftQfrOOH, 7;Mrrt\ 7 
/lo*->*fctt7;P3*->7;P*;Hfc<k»>t«*ftT 

*>»), o. Nfc^ffs^saRsns 1-400^0 

S?*WLT, 1 2 MST'O 1 *feB 2 oonasfre, 
Kt5] 



«?, B"*<N-Q (QB, BfSKJ:5 1 *fea*fttt 
±07;l<a*->Sfc:<l;t>H&£nTV2i (C-c.) 7 
;V*uyT-&3) 3lT*5g«t-fcoi:|BI 
USM*8o) %«t*\ *£B, A.-B-A,*V « 

xsssau cct. Ba. o. s^jjtfNfr^aw? 30 

1 *fca2d(D'Nrnlg?^St5 5*fta6 

M<o«a*i*fta^«afn««s-pso, a< a, a, 
*ch-r, (ccx\ R.a, H*fta cc-co 7 
^+;vr-fe5) *£u P ao*^5ofits-e*o> c 

CX\ 7x^;U»a, OH, CI, Br, 1, (C- * 

X-HC-N-A.-N- 



C) 7;Mvk (C-C.) 7/l/3*y, NO., NH 
1 , NR.R,, NR. COR,, CONR.R.SfcBCO 
OR. I (R,J3,fcffR,BH*fcB (C-C.) 7/1/* 
© 1 -3*fca*tUX±C<t»)l«!*nTVT 
fei<, *LT7^*/k 7/U*l/yi3j:!>-7/U=i*-> 
a, ffilK*DfcKn*->/Wt*nT(,^, 
tt»c,-c- ar*fc«3f#5) ** 
ai ft^ceo^-rti* 1 waKoftsw, *±tf*n 

e.©!R(«*ftB*ao»SftBffl»i:Offio 
Cl»*«8] an 

[<t6] 



«<k R.tsitfxsa, i3i-frSftaa%oTt3 
0, A,, A., A,*5<fcffA.a, ii-fr£;taii&-3 



(m«j;a : nao^p,2oeaT-Sor, tne-o^fi- 
a, i%^t2©fir**f), 

R„ R» R„ a, SteLT, H, 7;Mf/k 7 
;|/3*-y7;Mp;k 7i^;V*ft«7i^*7W*4: 
1KR» B, 0HSftB7yl/3*->*g-rcfc«. 
7?tS*\ SfeaR.fcitfR,, SOI OB, au- 
nts] 



(iW«i?a, R'i*ft«R',. t>\ ±minc&ii * ArfeAtfA.a. sch-r< (R.aHSta cc- 

LTfc!), SfSlcJ:!) 1 O*fea*hU±<07;lo*i/ CO 7;P*;l/T'fe5) *SU CCT\ 7x-)« 

«c<ttiB8!sm>s (c-co 7^*i/>*a-r a, oh. ci, Br, i, cc-o 7;i<*A\ (c 

ttfta, SHT-S«Lfc^tHC»*£:#0) tSU 10 ,-C.) 7;l/3*->, NO*, NHz, NR, R,, NR. 

Ba, N-WTNStK Wa, H, 7/1/+7K 7/l/3*-> COR,, CON R, R, ifcBC OOR.S (R.fcitf 

7;1/*;U, Bfati!)B»Sftft75K7;l/*;l/SftB R,aH*ftB (C-C.) 7>Mr>H?**) 

#'J**-> (C-CO 7;U*b>£*U CftSOS fttt^nW±lci01^*nT^Tfei<, *LT7rt< 

H, EC, 3faK<t!K 7i-;k (C-C.) 7;U* *;k 7;l^k>fc.ttf7/V3*->a, BfaciUtK 

u>-YSfcaY^WLTti!), Ya, mae«t!>o n*->;wt?n-n^, it««*fta»tt«oc-c 

H, 7;U*;U, 7)l=i*i'Sfclt7)l3*i'7b*m IT*£!)f#5) T'SSn*, MOT 1 - 3 Wl^T ftfr 

c<t!)«S!^nTte!). o, Nfc-,ttfs*>e>a§«;*fts iai3«oit^ft, fc±tf*nsoM«*fta*«o» 

*fca2oo*^8*>e.«s«sftSfca^ftfl)iiR«T cw*S9] si it, a,, a,, Aafc.ttfA.tf (c 

fcfc'L, WtfY£«Tfc*, NK«#LfcB8g 20 HO , (n = 2 * tcli 3T-fc5) *«t*>, *ftattl 

a, **«<02O«K*ffi?KtS^L-T^53b\ *ftB 6101-3*1, (CH,) Z-CH-R,, *£U fW 

R.fc<tO*R„ tfSII'tS&Stt, wa, SIT (S (CHO . (n' = n- 1 T-fet), r„ a, mac-to 

B'tfma(c<to i-3tfta*n«±«7 ussnsr^k 7x-;k Sfca7i-^7)V* 

;lO*->SK < t!)IBS£tlT^.5N- (C-C7/U* ^*S1") *«U SMCH (R,) XB, 

u>o **ttwa> siiTjEaLftotHKfit**!* r, xtfco 2 Hf*o, B*<N-w*aw\ mm 

O) %*r*\ SfcBWB, CH (R0 X*8U * EIWMfcSW. 

fca. Az-B-A.tf, mmmmi. Ba, o, s imm\oi siv 

fc^ttfNtf sw^ns i sfca2^©'v?nig?*& nt9] 
wrs5Sfta6i(oe«sfta^fiiRHfi*«-ejfe!), * 

CO,H f> H 



(S#. R.a, H*ftaSiaKJ:!)tKn*->;Ht? »*M.TJ:l2C^Ufe (C-C) 7/V*Uy*ft 
ftfc (C-C.) 7/1/+/UT*!), R t B, tKn+i' a7x^U>**a'*bTfc'), nli, 2 Sfca 3T-& 
Mttnk (c-c. ) 7;u*;w (c- 40 !), za, NR. R,SfcaOH**r) TSStlS, » 




C ."J 




CO 7;U*U>, *'J (t Kn*i/7;V*;W Sfe 

a, matc^otyesttftsnft-o-y*^ k, *u 

KC, R,a, Bfatct!), 73K*ftax-x;I/«J6 



» i K«©ft^», *3<ttf*ne.o)is«fe<ttf#«io 
OMblll] SV 

[itl 0] 



CO,H 

R OCHN-(CHj), — 1^ j- 



C0 2 H 

v J~ (CHJ.-NHCOR 



R OCHN-{CH,), — ^ v 

CO,H 

[iW, ntt, 2*fca3T?S>), RB, #'J (t Kn 
*i/7A>*M , #'J (Cz-C) 7>l*U 



(X(H„)HC),N-A 1 - 



/ \p(CHj).-NHCOR 
CO,H 

*«r) usarns. 1 E8©ft£ft, e±tf*n 

10 6©!S«fe<ttf««0«Si:0«. 
[Sl*«12] Sill 
[It 1 1 ] 



-A 1 -K{CH(R 11 )X) l 



III 



[iW, A.fcitfAzB, ffiiLT. 5£ 
[ft I 2] 

ra.- [s3.- c 



•*B, l£fcB2©«T-fc»), 
R,, R„ tecfctfR,, B, JfczLT, H, 7/I/+A-, 7 
>|/3*s/7;l>*;k 7 x =.;« fcB 7 x^;U7;P* 
*SU ItR,. a. OHSfcB7>lo*->*ST<:i: 

20 fe-et**\ staR.^AtfR.. aoioa, sur 

[ft1 3] 

III" 



tiJW±07/ , l/=i+i'a**r*« (C-C.) rk*uy 

*a-«wa, siiiT-««Lfc<otis|i;.««%fifO) 

£«U R,z a, H. 7/U+/U. 7Ao*->7/I/*;U* 
fcBR.T?*!). CCt?, 7x-;l/S(i. OH, CI, B 
r, 1, (C-Ci) 7*«, (C,-C.)7;U3* 
NO,, NHz, NR. R,, NR.COR,. CONR 
.R,*fcaC00R.S (R.fcJ:tfR r aHSfta (C, 
-C.) 7;l/*/l/T-J&3) Olo*ftattiW±CJ:0 

J;t>*7;U3*->tt, mafciOfc Ka+S//WtsnTV 

7fl£4t5, M#ai%^ME«©ft£«l> fcitf-fti 

&©fc»sfca#a©»$feaisai:<DS. 

CWsRSl 3] S I T'SSnSft&ttT'fe-jT, iW 
OE^a, R., Rs, Rt, R!t5j;tfR.«9-63O0 
a#, &#S2*5j:tf3-r?;£»L-fcCH (R,) X©tt 
fcOlC, CH (Rz-C) X'fcSU CCT\ X'B, 

mmiczvumthkxmL. Rztjitfxa, a* 



« 3 oiEtttiRi u ca, coo 

R', SO.R', PO,R\ NHR', SOzNHR', N 
= C = S, N=C=0$fcBOH (fc£U R'BH* 

fctt (c-c.) 7/u*/i>t?;fcS) *ifoS(StttSIS 

30 %«LT^SW*1-a, !«*Ji7CE«Lfc;£«fclIi;S 

t©ta, *3*o*tn5.o4MA^*yt©*i^-h„ 
na#«i 4] siiT-s£n5fc£«T-fcoT. s* 

£>E^B, SCH (R.) Xtf, CH (Rz-C) X'<D 

**stct*^t, Rzfc^tfxa, tt«ai^uL 

3©E«fcfiUIW&£U C'B, COOR\ S Oz 
R\ PO,R\ NHR', SOzNHR', N = C = S, 
N = C = 0*ftBOH (fc*£U R'BH*feB (C- 
C.) 7/I/+/VTS5) %if£0StG1tSBti»*aLT^ 
40 SfeWa, tt*a81cE«Lft^8i:lRH:.«i«%#LT 

its*,, fc±tf*n6©it*feaffiatoia, *>- 

[tt*S15] s£VI 
[ft 14] 



i -A, , v /— (CH,),-CO,H 

C "J 

3 ~Y N 1 cCH^j-CO.H 



HjN-rfCH,), ^ J_ (CH^-NH, 



c. J 



cojr 



r y-- <CHj)j- NHj 
CO,T 



-ho 



Kfcl 6] 



CO,H 

N J- l CH ! ) n -CO,H 



C. J 



HO,C-*CH,) n _j/ Y_ 
CO,H 

[^©PM&jM 
[000 1] 

ccfte>©*u-K s-tt&oft^f&oKS, atfcn 

[0 0 0 2] Cfte><D#iiSi<*(i, 
TjafeMCradio frequency)CJ; <3fte2tlfc7 p n h 
XOmm (relaxation tiie)*tt«W5, &C«« 

swic £ •) s wsge©^ * vmm % k v><d<< > 

e#3>hvXHP) (contrast agent) t LTfifflT'* 

fgftii, zW, 3 7t, 2 0HHzC*5^T, 3*^5iH 
H"' s"' OXtry-tS? (spin-latice)»t,L<fitSf<7) 



SSffil* (longitudinal relaxivity)icWt6t5fe(0T* 

[fif*©«ffi] 

[0003] ^*-s>©i**&aiM-sfe»c, mm 
fe*oii*T?a, o . 1 5 y t^/kgttsottfc o c o . 

SWffl©«An, SCC©I§*©Sj8« (osmolality) C 

zbmmm (reiaxwity) n,%mmxM%. 

Ufef^Koa*(lntensity)*Wr*Ci:A<a* 

a*#?, SNRif, f«h7>, 7/i/7s>, afjy 

-y~y±.lL777b (graft) 4*5 1*, $fn«*R,tf 

^raciiin-tscttfaen-n^tf, ct.ftie.-f, 

tL*K'Jr.'>Alg?SftOO«ftaKR.)b'i9Jinf 5 
50 t, «fiSa^.fc*y7yy7LfctStt©#?*i:© 



(7) 
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bbticmatzcbbit;*. 

[ooo4] *fm<»tiw-vimit. ®m?m 
<omm*ii*)±tiism& R.*tt#*.sfc©?a5 

»±C>*< fcfe 3ffl©S*tttM K7-A**Af5 

JirtT*©*Olilts**IKtS. Cb Ki*)««)T4fiL 10 

tf3-0^^«fftffiliS2 9 9,7 9 5^ 3-D-yA 
#IWHS»JS4 8 1 , 4 2 0*1, KtfH&WfFttlfiWO 8 

9/0 5 802t?fs*nr^s*^ LfrL^tteai, 
at r , mmc^xmmtmm^tin 

fflfftl 1 . 20 
[0 0 0 5] 

[SSWPftL^tl-SSl] *«Wtc«F««4s 
t-5If*'0T-*<. t«tto¥W5Wif(biodistributio 

n)±rfffflt5cta«, Mx.tfcne.©r-Ac*sa 
iz.b\ti.r>, S5rti?ntft^Tl8ft?)9fil4' 

[0006] 

[as***** sfcao^g] # 

•J (75/8) m<Oit^Simb, tfe30 
©K±- SMi?, IP%£M^*ViK<4*S#*fl5i£-f 

CH (R,) -X 

K4>, Xfi, C0:Ra, CONRbRc*ft(iP(Rd) 
0*H£SIL, Ra, Rb&tfRc«, ftiiLTHSfctim 40 
Mk:<fc?)l:Kn*i/;Wt*ftfe (C-C.) 7/U*/!'* 
SU RdiiOH, (C-C) 7;V*A*fttt (C- 
C) 7;U3*->%*U I: ft R, 3 #D» 

*^?«r*-r5»?«2 o ow±©S7ktt»*a-r^ 

fit. XS©'>&<tfe3^«l££.MJS*JgfiSlLT 

[0007] R,ag*s?*sw#5*-i, fc-nt+u 
m$mf$.L®s,hoT-$>z„ nwtti^ym. m so 



Fe* . MrT , Gd 3 ' . Dy" *fttilft«ttS*, 
MjUM'y h 'J ^A^7?*^7AT-2;lfc#tJSiItt 

*WK7-AA^ftt^CtT\ BEttO'JffVKSfcS 

mtsntvafe©-*?**. cne>©7-At,L<a» 

mmT'ttutu&ib-f. frimmKt-^smb 
Qtimm.mmfttt'jut < tt 3 *mr-!ift* 

fe©TStttltf 
[0 0 0 8] C<DJ:5£» #«tt#)il'*y©iifttffl 
^SHSlO^frtT?, '>%<i:fe20©Kt-S«g? 
©B*I*. 30Sftt±J:»)tfSL<!i40», »SL 
<tiR|-0. *»TS8LftCH (R,) -X* 

tess^2 3 2,7 5 1^. 3-nv>mmm2 5 5, 

47 1 If, 3-n-j.M«fWKWSB2 8 7,4 B5^ 3 
-P*/<«WU1WB3 6 5 , 4 1 2<§ , B-ny/VQtf 
tHMaS3 9 1.7 6 6f, 3-D>y/<ftOTJM4 3 8.2 
0 6«f, 3-ny/V&mm%4 8 4,9 8 9*1, 3- 

n-?/wmm% 4 9 9 , 5 o i nidttfttfjiiwo 

8 9/0 1 4 7 6s W0 89/1 064 5, W0 91 
/l 1 4 7 5tfKia8£ttT^St><Dtf, tiV'Of— 
h (gadopentate)-f Kr U- h (gadoterate) 'J /f > K 

[0009] a«%R,a©^%aa©fe©(±, c 

(Ci-C) 7;1/*U>S0 , sKUtKo+f 
7;l'*/W& »*^tt*U J*v*5-C KWiJ*^* 

fm*b%&*5£bitBimkt&itibic*;m&ik 

[00 10] R,(i£ft, iOS^^StefcfeT- 
Ri-G-Ri 

4?'J7;U3*>'7;l'*UX 7x-l/y*/t-ffitS7^ 
7i-UX *fctiiSftfeL<!i«ft©«* 

sfctt#a#f, G(i, t«so, c 

O, 0CC COO, S Oi, OSO,, C0NR\ N 
R'CO, NR'COO, OCONR', NR\ NR'C 
S, CSNR', SO : NR\ NR'SOj, NR'CS 
O, 0CSNR\ NR'CSNR', P(0)(0H)N 
R\ SfctiNR' P(0)(OH) (S*, R'liH, (C, 
-C) 7;P*;l/Sfc(iR s T-$5) ^gb, R s (i, 7 
fr*>W 7x^;k l^iftti ; fnW±©7xi;K 7 



¥7-224050 



13 

A-*U>**->, 75/*fca, BtSIcJ:?) lo©±£ 

m mm mtmftte ui ^ ta,*a,k z. o mis 

HEi^-CV37^;l>£«-«\ *fcti, Rjtt-O-y 
f*rt£©£S<*(endogenous bioreceptor) £l8#Sn?# 

ssm^sBRsns, want snfc 

ft^j©«S-e*s] -e&ofistt&fc, cti5©{t 

Stiff s„ 

[00 11] #*Uvoa, Gtf75KS, BP%, CO 
NR'SftiiNR'CO (CCT\ R'B, H, (C- 
C.) 7/l**/l'SfeaR>T?S3) T-$5A\ SfctiS* 

fi£+5, {t£«S, 43J:tfX*iCO.HT*5<t^«IT-* 

So 

[0 0 12] *9&©<fn?a, iW©@-*fcaii4a 
R.StfRi-C-R.^aU R;A ( , mt&>)7x=. 
l-ymtm (c,-c.) 7^bv«*U r 
>tf, mH{c*(37xx;K (C,-C«) 7;lo*->, 
75/13*^, 7/MM/£fctt7;l/3*i'l;:j;»)mft? 
nt^S*\ Sri(ilP18!TSS75K^61*?SnS 

l oSft(i*n«±oStcJ; OSfiSStvtvSfrSifca 
*tte>©S4MKttA,T^* (c,-c,<) 7;u*/u% 
Stfr, Sfctttfya^KSL ty^-yrtv-fK 
Si. fcJ:tf#Ux^p>iCij3-;Ute < ttf*o (c- 

^©B*#?T*S*S©ft:3»ffftK#* U\, 
[00 1 3] »*U*R.i:0T. (CHO., CH*C 

HOH, C Hi CHOH C Hz, (CHO.CHOH, 
(CHO .C.H.SfttiCH. (CCTn = l, 2Zk 

[0 0 14] #»8l»£tt*iIL-C, BELfc^H!), 
sK'J (Ci-CO 7;P*U>] tt, »?ll 5 

o.oo o«To*'J**i'X^UyafeJ;t5!R'J 
i/7cnfl/y«, BKtfyxf-u^yn-.rt/fc.fcrj-t 
© (C.-Cj) t/xXr/WSfcitft/x-r/I/jg* 
«LT*59, ■9-7*71' K«ti< v>7-X, 73-X 

Sl'Sfeatf?* h*5>'*H©75/-9--yAvl' 
£SLTfc-r>, *yd*-y*7^Kaa, X*P-X, 
v;l/ h h U X*5 ■fctfJ/^nr+X h >J if© 2 

~ i o©^^*^ mmtsmzmteiamm 

mtTlSt), #y*-y*7-<K(i, fttc, #*iStt» 

itm<ott?m&2 o , o owTSfta^nAO^-eJfes 

•fe/H3-xHSW**fcafc Kn*i/xf-;HM», -T?>J 

>sfca-r*xh7>a^LTteti, #y (tKP* 
->7**;w a, 20,000 j.xt©# y 
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fiSCjtfy (ex;U7;l/3-;W 
[0 0 15] 7rt-*/k 7;l'*Ui'*fta7;l/3*i'a 

a. reused, astt. »t$«*fcas* cc, 
-c» )mx'&K>, cn6©3sa, io*ta»o*f© 

S8KIS?±t?fc Kn*i/;HtStl»S. 
[0 0 16] 7i=*, 7ixU>fc<fctf)ijRSJSa, 
OH, CI, Br, I, (C, -CO 7/M^, (C- 
C.) 7/lo*v\ NO,, NR. R„ NR, COR,, C 

oNR,R,srcacooR.st=t»3iMsn5ct^ 

10 T*#, R,fcJ:tfR,B, H*fca (C-C.) 
T'&So 

[0017] ?f«, JFBasftajpsisatKRa©* 

T-a, f*7iX 75X tf7>\ tfo-;K tfn'J 
Vy, *;mhjj/, tr^ 7 yy. -fS2V-;k euf 
x trusty, t:y ?7 i /-/K 

***>/-/k eny-», W5^/yv, 

>, fh7-/-;k ^>K-;K */'J 

>, fc£tf£D£<Sfca'>&<ftfoSftfcSiSW8S3: 

feasttfts^6giiisnft«»©*sifs<: 

20 5o 

[0018] SIMStoai/JUMfflTO 
?©*T-a, #y**-> (C2-C3) Ti^^mtft 
tt*'ji-f« ^y^A^ns, ^yy-7v* 

if©#y (75/18) Si. 7;l/75>£fcaffi<*SM3J: 

/^i^emc^y^v-ss, £kit7>¥/t>T-<\ 

5 fy^t^art'lf-cyay (Angew.Chem 

le.Int.Ed.) , 2 9 (2) #, 1 3 8- 1 7 5H (1 9 
9 0« tSj;Xfa-riy>mfmi 15.77 1 
30 mnryy^-m (dendrin,ers) , «Atf7/Uj|?n 
-/US (arborols) ftH©X^-d?'J V-jB (star pol 
ymers) %*(f5C tA'T*tSo 
[0 0 19] HtC *>-ha*<th'\©«Pfi#*ft 

aisfi^**H-r*Ji^ *K*mtit&mm 
i§tt©g^»?, *y (^*fy;HB mtk 
ast?y tr-;vt!ny Ky©^wfta*ffl^sci:fe5iffi 

T*So 

[0020] SttrtftgSWoig^T'SScfcfre., * 
W h*^t*fta?©-g|5(ClRlTSElS*5C ttfT- 
40 t5»?©*T?a, *B#l T m4 ,6 4 7,4 4 7*t£E 

SSnfctw-f-Blc-f yv-^y ys^©*;^>a, 7 
nX*y-7>-7>a, XxoWKS, 6t*S, 

MficBawsKm «isa*fta75if7^7*^ 

y*ftay;V3-X©J;-5%$5«©«l«, staffs 
^ (hepatic binding) tSC ttf»5>ftT^S**S' 

[00 2 1] SC, R,_h©»<tt«tgE«#£, #C7 

50 5yfc©#«*M#©fBi£«E«T**, c©«7i<tt«« 
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a, #y (73/se commitment* 

[0 0 2 2] t/HSittft (#'J) -tf-'y*^ Ktt. M 
©*8©-tJ- 7*7^ K«4© 1 0**f*LTC - R, * 
fca C H - R , j££-ttfc# 'J » 7 * vl" F) 

*slt*3D, *©j:5*efia£ftB, 

±/l/ • *y • jX'J-7- • Wiyx (J. Polymer. S 
c.) , AS, #'JV--»5XF'J- 2 3#, 139 
5- 1 4 0 51 (1 9 8 5£) tJ<fcO"2 9#, 127 1 
-12791(1991*), tH.WU*?yV3.>f 
-F-frSXr-'J- (Bioconjugate Chem.) , 3#, 1 
5 4- 1 5 91 (1 9 9 2<P) iaffi$tlTtS>). NH 

*fcLT-«73y*frr«S!»*. SfcBSfSttl. 

[ft I 7] 

Z 0 NH( CHOH ) ,-CH-O- 

CHjCHOHCHjOH 

(CilT?Zo = H, H; N (CHi) ., ChNC.H.CH* 

« 



CH,CHOHCH,OH 

mtswttomz c t immvz, t> , -art. 

XF^fflK 
[ft 19] 

Z 0 MH(CHOH) 4 -(CH,) -O- Vwna 

io tffssns-ea&sd. 

[0 0 2 3] t/Sffittft^'Ji^PV^Jn-^Sft 
(i ; e/'&«ttft# , Jx^uyi'" | J 3-;n-r;WJ, * 

iSS© 1 OffElStttlliS, 0R« , JHS ResJacroDio 
l.Chen.Phys.C, 2 5 (3) #, 3 2 5-3 7 31 (1 
9 8 5¥) KSE«SnT^SJ:34t»©**-rSft^«l 

•^SXFll-, 4 5S, 5 3 6 41 (1 9 8 0« S 

20 ->x$- (Hakromol.Chen.) , 1 8 2#. 1 3 7 9-1 
3 8 41 (1 9 8 lip) fcfctfSEfctfT?**. 

[0024] xmovjxwomv^m. «t© 

[ft 2 0 ] 



sucsjslt, s mt, ws©£tta, lSfLsofrj?*?), r», r 

..fcitfRi, tt, ttiUT, H, 7A<*/1<, 7;tO*-> 
7/1/+/I/, 7x-toitilt.yx-b7A>*V>%&U 
SKR,o B, 0H*fcB7;l<:i*>'*«'f cfcfcT* 
5) **-T*\ tftttAu Azfc.fctfA^OR.fc.fctfR 

I. »© i oa, a i • 

[ft2 2] 



[?]/[rj; c 



(s*©#fa, R'.tR',, solos', mat**) fcttR.*5*tfR,a, se^u -ntcft-j-rs 
io*ftaen«±© (c-c.) 7;i-3*5'ac<j;u 

M*£ftT^3 (C-C.) 7;U*H'*#rtWB» 
SIT'£«Lft©t|llDl»*iSoA', *©ffia, V 

tB— r-a*vo *3tu P ao*^5©sg!T-*o 

T, R,, R>, R,, R.fcAffR.a, ttiLT, H, 

7;l/*;K 7;P3+i/7;u*;W 7;V*;PSfta7;l/3 G£«CR"., R"», R"„, m"*±ffn"tt. s 

*S/7/U*;UCJ:oTBj«*nft*ftaif«i«©75 F 1 T-^»Lfei^©iSi*i:BH;Sti**t1-5) **U 

7;i/*;K ifcacH (r,*) xt-»s (r» uh, 7 Ba, o*fcBN-wt?fc9, wa, r s tiwm-e&s 

7A3t->7*«tftttR,T6S) *\ I 50 J-, SfcttlUt+f (Ci-C.) 7Wl/>, (C, 



! 3J 

TcH "I - TcH 1 - CH 

W- N- 
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-co r;u*u>-Y*ftttY-eJ6oT, Y«, Bfa 
CfcU l*ft(*«oA'OOH, 7/I/+/K 7;U3*i/* 
fttt7*3**7;P:M<*fc*9B*£*vHS»>. 0, 



# ri¥ 7-224050 
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(d§£LT^5*\ *ft»WB, SI" 
[<t2 4] 



N-(A" 1 -N),"-A",-B"-A" J -N< 



*1\ B"tfN-Q (Qtt, Bracts 1 ifctt*ftW 

±©7;U3*j'SKj;t5a««nrt>a (c-co 7 

Ct«£jfO] Sfett, A ! -B-A 1 *^ a 

Bti. 0, Sfc<kyNA>e>liR2nai 

ftii^ssfna^ST-so, Aifc-ttfA.a, acH-R 

, (R.iiHSfctt (C-CO 7;M^TJ&3) * 

X - HC - N - A, - N - 



fU R., R s , R«, Rt, R.fc,ttfW®353ofcU: 
<D»i. CH(ROX*gt] „ 
[0025] loW_b©SCH(R,)X. *3<ttfi!Jtf 
*L<(iX:b'CO ! HT-36*SI3|-©SCH(ROX£J; 

Kit. 7>*-K^*yS©»flJflfc»SU\, 
[0026] Sl©<t£fc©dlsff*U*5ilfl<*>y;!f 

Cft2 5] 



UttCO.H*aU A,, 
iELT, S 
[ft 2 6] 



A., A.fe<tffA.tt, 8 



KI; El: 



lflrfL 2 R», R,o *3<ktfR>, 
ttiCC H< 7>l/*/k 7;l/3*->7;l'*;K 
;V*fcti7x^;l'7;^uy%«L, M(cR,. li, OH 
i *fcti7/lo*-;/*a-rcfct>TSSft\ SfcttR.43 
*tfR,. coioli, Sir 
Ht2 7] 

R", 



(*fOS*i±> R'.SfcttR',. ff, *«Rllfcil8S ' 
LT*5*K Bfa£<tS7;l<3*i'8k: < t»)H»StU> 

5 (c-co 7;^n/*«-r«^a> siit-sssl 

Wtt, R s t|Bl-r*»5A\ SfcttH, 7>l/*/k 7;V 
3*->7;l/*;U, matJ;»3l«*hft75 K7;P*;1/ 
$£(i#'J**-> (C-CO 7^*U>*sSU eft 
gc, BtSCJ:0, 7x-;k (C-CO 

£9 loSfcfctlofrOOH, 7;U*;k 7;Un*>'i 
fctt7A3*->7;P*>l'S£<t9Kft£tiT*5^ 0, ! 



NfeJ:tf S*»6aRSns l*l''L400'NrP®?* 
*<rtT. 1 2 mX'<D 1 Sfttt 200»&«fr5.«5 

ttf, N(C^LfcK«ta»«SO2Oi0K«JS?iC 
«^LT^5*\ Sftt±R»*3J;tfR„ Kmi' tmz 
t*» wa, sir K*o3»a, vmmizzvr 

;P3*->«C*0B»*nT^5N- (C-C.7;V* 

o) *a-r*\ sftttwa, ch (Ri ) x*au * 
fttt, Aj-b-a.^ mmmxzAu b«, <x s 
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AefcJctfAatt, aCH-R« (R.(iH*fc(i (C- 
C.) 7;U*;UT'*5) mt) o 

[00 27] mi^±mtLTli., A.&I^LA 

(CHOiSrcaccHOj**^ tk&zn^ 
<r>\-ot>\ r„ (cct*r„ a, m<a\zz*)mkzm* 

CH, 



C D 
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<D. S5,C»*t<ii, BtfN-WT*fe5*MIlT'fc<D 

[0 0 2 8] ?©J;9^««©^i;trti, 

Ht2 8] 

CHj 



c 3 

N N 



c. .J 



V ' ^<CH,>n \ ' 

[0029] ±mnmmmi-mmnx^^ 

WHUSCHCROCOOHfCioTS&Sft-CVS SS 



[0 0 3 0] 1 ,4,7, 1 O-rYyT^U^nYri] 



CO,H 

^R.NOC-CCHJ.A /- 



V /•-(CHJ.-CONR.R, 



IVR.NOC-CCHJ.-/ N^NpCCHJt-COZ 
COjH 00,H 



£«tKn*->;Wt£*lft (C-C. ) 7/I^H? 
feO. R,(i, tKa*-»Mt2ftfc (C,-Cu) 7/P 
*V**i> (Ce-Cs) #U (tK 

vi-F^««T-$5, MIC, R,tt, mSlCfc!), 75 



K*ft«i-r;^a%^LT±ieiC^tft (C, 
-C.) 7/U*Uy£fct±7x^y*&1tA/t*^T«» 
Zti, NR,R,£fctiOH*Ht) , 

[0031] trc^wmmm^t, otw^vt- 

[fc3 0] 



CO,H 

R OCHN-(CHj), — 1^ j- 



C0 2 H 

v J~ (CHJ.-NHCOR 



R OCHN-{CH,), — ^ v 

CO,H 

[iW. ntt, 2£/i(*3T»S!K Rfi, fcKn*i>/u 
ft**ift(C I -c»)7;U*;k tfij*** (Ci- 



( X< R„ )HC ),N-A 1 -N-A 1 -K(CH< R„ )X ), 
CHCR^JX 



/ \p(CHj).-NHCOR 
CO,H 

10 [0 0 3 2] L^U^>Ka©«©»±, WTOS 
IIIT-S*ti5*»#©SS3»«a?SS : 

nt3 1] 



in 



[ft 3 2] 

ra.- [s3.- z 



•*(*, l£fcti2©«T-fc»). R>, R» 43<ttfR.. ii, 
ttiLT. H. 7>l/*/W 7;l/=i*->7**;k 7x- 
;l/£fct*7i:i,fc7/U*H'*3U ICR,. fi> OH 
Sftti7;U3*->*a-riltt,Tt5!!)\ SfcttR.fe 
20 .fctfR,, ©lot*. Sill' 
[<t3 3] 

(m*5j:tfnf*0, \%mZT'3br,T. ZiXhOtim 

(XMR'.jlHOjN-AVN-AVNiaMR'^X 1 ), III ' 

CH(R'„)X 



«*©#m R-,sfc(iR'„ tK uvzntct 

tfT'§1\ frO^hS© I OtfBflCfcO lltkltZ 
*UW±©7/l/=i+i'S**r*« (C-C.) rk*uy 
fcatwu*. SiiiT-««Lfc©tis|i;.««%fifO) 

£«U R,i tt, H. 7/l/*/k 7*3t>'7W« 
fct*R.T?*3tf, fc£U 3-3©SCH(R 
, 2 )X#CH(R,)X£«U *0» : *L<(*X^CO ! 
H-pJ&SgCH(R.)X7S3] o 
[0 0 3 3] S-OftttCffi^tf, *3M© 

mizBfcznznmmfo, mwc, c*ie,©ig<*«i 

«©«ft«fej;U ; S)n!t«!iatffi*^-t*'T^T')S5, 
f«SW.!lt;: <£ 5 E)»&4K * - ; ^ y ^ffl 3 > b 7 x HSU 

[0034] t-mm i}y mit. wmkamn 
<»mmt. -»c 'j^K©K»©*i>©^M*^ 

*>CJ:5*ttftti:<t0»6ft«»?rt«-p*0, «tt 
A ! «©»a*^t?i©T'fe5«^. ESWcfF 

s*nt#5.Mtg»sfcti7=y»^tf*fi»«a. « 

*f*\ NaO H, 'J->*>\ N-^;ktf;k*5X 7)1 
*;l/r^>*ftt*yx$y-;l/75l'C<J:?)« 



[0 0 3 5] «W©3yh7Xh«6ft%-ft3fflfl 

t*, si(*©ttM, *ftff&#rs««as, 
khu gnejcsttt*. o.i~2in/k g , tma 

30 «£t* 0 . 0 0 1 ~ 1 nM/kgSrfS^T-tS,, 
[0 0 3 6] 9J©««eSE*.{*\ *8HI*, + 
#'J (7 = /80 9iSI»©Sfiii£l;:HU &£i£ti, * 
©ft(S*«)S-r5-f'J75>i:, SZ'CH (RO -X 
(S<k Z'B, ^ny><3;fcl*x;]/**-h£*U 

R.fciy'xwsfettMt*, *«wtc«t\ s«a»fi 

£©ElS14*©M«SigfcS{S£« c t Sfc 5o 
[0 0 3 7] Sft©#«ffl*KJStC*5ltSJ;9lC> SiE 
40 t±, 7-trh-MJ>k y*^k+/ki<7S KSfciiHU 
xy4S©ffittSft(i^«tl^n|-yttiSiitti, tk 
(**"f*ftt*«»©*ftti*1t©7;l/3-;U>t>x 7;]/* 

zvmms, *ftt*S3^75y©#ftT-r\ mat 
mm<Dmmmm<omx-'no c t-#*„ #y 7 
5y©sa»sw, £tibh©ch (ro xmm 

[0 0 3 8] MAIfc 1,4,7,1 O-xhv?^^ 
50 DFf*^, *L,<»M©*a«*s 
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ff-y? -nxY-V-, 58#, 386 
9-3 87 6H (1 9 9 3*) fcl2R© <fc ■? t, ME 
StRCft»£ffTT*Z'CH (R,) -Xfc5(ES« 

3 5-i.-^-i/a>X, 131 
7-181(1991*) tc!H«Oi5tc, x^-Htf/V 

/kt,7 5Ktff#S4i5<DT, <6©3o0gjR7cJ|5<DMJ 
7;l/*>Wt*ft3<:i:tfT?#*. 
[00 39] #'J75>#«©4BS*#<Sl£M*a« 

CO^T3-n»;<«||«2 9 9.7 9 5*§E5x.5h 

[0 0 4 0] S3«<DR,B««> «fKSR!-G-R» 
Ritt, CB, 75 KIT* 

*52~5©KI5B?*3*r**) %«T*aW© 

[0 0 4 1] Ctl&Oftfctttt* SK IlfcitfllltC 
< k&«ShSi©TJ&»), *ft5iSf»©:fc?©£*a, * 

CO,H 

H0,C-(CH,|, __|^ j ^ 
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*CH (Ri ) XtfCH (R ! -C) X'T-feO, C'tfG 
©iiu38(*T*&5gJS1tSffiS, $Jx.B\ C00R\ S 
0>R\ PO,R\ NHR\ S Oz NH R' , N = C = 
S, N = C = Oti±tfOH&HT?j60, X'tfX^fcB 

[0 0 4 2] G©MSg(*SB, IIS±ipJffl-p*5#ff* 

mmmixtrt. a-o. ma, ^newst/m 
c-D^xmtrcHdicLx. rctcLmm-mz' c 

H (R 2 C) X'm^T. «BfiT?f*. 

[0043] cne.©+ra«*R.<DStSttss»ft«ic 

A-yy'jyyLT, *Wfl©"J#;'K« (fe/£U 
<i:fe30»g«ig?[±. (R,-C-R0 
X£Wt3) 4f§5EB. m "WK£i«E 

£l/c, »M7^K*ftaiB!fcK»i:LT»*iS1tft:L 
0 fc&fc:, *fta*^-^5K«%HO»lMffl^fi 

tt**it*s, cns.a, r/tsio'giSttSR' 3©tt 

B7S';ML Sft»7;l'7't Hi^syoliafc'tftte 

[0044] ch&©ft#*RH*©t>T?a> avi 
nt3 4] 

CO;H 



iCH,),-CO,H 



CO,H 



' Y~ CCH,),-CO,H 
CO,H 



cojr 



r 



c. J 



[0 0 4 5] iW©fc£«i, 8fC. 75 Kttl6*3 
K%H©M#stSffl©#4Te* 75>fcS(5*-a-Sci: 



*->^M^e,KWsn« k 'j Sfcar h775 k«£# 

5 C t *BJf£(c t 5£T- WJT-* 5o 

[0 0 4 6] mm, Rt8fto«*ttt, fs«, s(Sa# 
fBfcitfS*, *3J:o-fflfflLft75y©gtSttejSi; 
r, sviii*fcaix©<k£«u *fea*-n&©ssfttf 

[004 7] 



_ NOC -ICH,,, _^ / ^ lC Hj>,- CON^ 

CO 

>oc-<cH 1)a (ch 2)i -conc; 



co jH f°' H 

^ NOC -(CHjij _^ ( ^ J- ,CH 2 ),- CONC 

CO 

^NOC -tCH,,, _^ Y~ (CHjh-COjH 



CO,H 

St, M* tt, #*L<(iGd* cntt, a> * 

M" tt, 5SVIOiJ#>KC<J:t)*U'-Hk*nft 
ttlc»*f-*>T*>-3Tfc<f:<, M* li, H 

CI, Hi S iftttH C N4Jf OROf^fflt J: •) 'J K 

Mvnsftttix*>e>#a?ft4^*T*»), u 

»>K*tt, #lttSfl<DB?tt*fc««fcRJE;*-£ 
T, *Btt»MStf4„ 

[0 0 4 8] COflMW, TSKBOWfifcfc^T, 
I'Kr-AtfSgfcKfcfcU xa<CO;H*fc«PO. 
HTfJ64fflOft^»aKafflt?*4ci:tt, W6frt?J6 
4o m *nti, 4H<OK(4(;Wt>4«^*Sl*3**30 



COjH 

»* L < ti 2 0 TO h 9 0 ■C*««iafiT'S(5*-a-4 C 
[0 0 4 9] WTK*S8W©*BftfeJ;t;>J KM* 

[0050] jas« 
mi 



Ht3 8] 



CFgCONH • 



BO"* 0 



W¥7-2 2 4 0 5 



o o 



O °A „ CH3CN 

H' W X B> N»HC03 



[00 52] 1 



4- (HJ7Jl/*n7-feh73K) 7 



*ft£«i. K.D.-»>^ *7- 7 

^U*y-'ir5AA-y«if^-, 113S, 1 
*|, 2 9 1 1 (1 9 9 1*)) t8S«<OSffittJ6^»Ji 
U lR*7 5%T-feSo 4-73y7x^;Hf»1 Og 
fre.h'J7;U*n«»Slif«:i 2g^l€.ti, Cfttt. ' 

H-NMR ^ppn (DM SO) : 7.4 5 (d, 4 H) , 
7.56 (s, 2H) ,1 1.1 5 (s, 1H) T'l$?8tt 

[0 0 5 3] 2. 4- (h'J7A<*n7-fch75F) 7 

*ft£»i, ±EK.D.i/>Vi^f (i/>-+/b • *7 
•7^U*>'-y5*^-y^l'iT-<-, 1131, 

i 2 9 1 h ( 1 9 9 1 mi tummies® 
mznzmfrzmbT. m3 3%?'mnz, mi 

2g£xXr/M.4gKg8S1-3A<, ctili. 'H-NM 
R («ppm) DMSO : 1 . 1 (t, 3H) ,3.6 (s, 
2H) ,4.05 (q, 2 H) ,7.4 (q, 4H) T'¥m 

[00 54] 3. a-fuZ-4- (h')7;l/*D7-fe 

H7 3K) 7x-mmx.f-lV 

±ISMifl LfclXfA 4 g ( 1 4 . 5 3 'J * C C li 

(1 5 0ml) KBS-ra. jg^WtfU 3M>'KS» 

mm (3 8%) 0.2il*KJ£8K#AU *©*fi 

MMttt, I5ES**„ Sii%>"J* GSI1SCH.C 
1 2 ) CJ:D«l!Ur»t!Lft4s!»2g*ff«, 
IR*: 4 0% 

' H-NMR (<5ppm) : 1 . 2 ( t , 3 H) , 4 . 1 
(q, 2H) ,5.9 (s, 1 H) ,7.6-7.8 (m, 

4H) ,11.4 (s, 1H) 
[00 5 5] 4. <t#ftl©H3g 



0ig*7-thxMJ/H 0ml* 1.4.7,1 O-rl-7 
7V's*uYTti>60Mg (0.3 5 3'Jt;W mm 

tt6 0 0igfcf»5„ C0)M«->'J**7i» (jgffl 
20 «: AcOEt/MeOH 9 0/1 0*^8 0/2 0) <0 
^DVhy77-f-tJ:0tt«t?.„ 
[00 5 6] iRi: 1 1 0^g 
|R$: 3 2% 

" C-NMR ( 5 ppra) CDC1, : 1 4.6, 6 1.7, 
63-67.1 16 (CFi) .130. 6-1 3 6(3?# 
S&DCUr?) ,15 5 (CONH), 17 2 (CO) 

[0 0 5 7] (k^i»1073>SffiS(4, ^3* 
i-^Utf (Chem. Ber.), 10 3#, 2 4 3 7H 

(1 9 7 0*) UEKOASEl/r, x*y-;U*Na 

30 BH.koasEioattsats. 

[0 0 5 8] C~.LT, (fcfcU R, = C.H. 



[0 0 5 9] **«2 



7^ 



°.v IBuOH 



0 CH3CN 



[0 0 6 1] 1. p-^h*->7x-;U»8t -7^-/1/ 
COfegfttt, H.3'y r-M/UKSfrSi'x • tf 

(Chen. Ber.), 1 0 9#, 7 4 01 (1 9 7 6« *5 
*tfP.G.^yr^>y'J- (^i--t;l/-*7-;J-- i 

;*jt.-y*->r5XMJ-, 46#, 15 5 71(198 

1 ¥) ) ^iSI"?,,, t -7*/Uxx 

■?;l/5gtf, p-^+^x-A-SESl 5gfre.!§6ft 

So 

iW : 2 8 % 

'H-NMR (jppi) : 1.3 (s, 9H) ,3.46 
(s, 2H) ,3.75 (s, 3H) ,6.8-7.3 
(q, 5H) 

[00 62] 2. a-7Dt-p-^h*->7i-;Hf 
»t-7*/U ! 
C©£fiE«, H . dy r-A/U K3*J;tf P . G ,V7f 

KlLft t -7^xxr;U5gfr6«ftM5?(*2 . 5 

|R$ : 3 3 % 

'H-NMR C <5 ppm) : 1.48 (s, 9H) ,3.82 
, 3H) ,5.28 (s, 3H) .6.83-7.6 



5H) 



U «SILft4*ft5 0 0nig*»5 o 
[0 0 6 4] VXX^HKFAB') :83 3 
13 C-NMR (ippt) :2 7.6(t-7*;K3CHa). 
] 45-50 (8) , 54.9 (CH.O) ,6 1.1 (t- 
TW) , 6 8 (NCH) , 113.6-127.2-1 

30.4-1 5 8 immzw,T) , 1 7 1 (C= 

0) 

[0 0 6 5] mc. it^2<07x/-l^mmt. Or 
g. Synth. Coll., SSVt, 4 1 21 (1 9 7 3¥) * 
fctt^Y- til • *7 • *-fi--yt>- ySX h <)-. 
4 41, 4 4 4 41 ( 1 9 7 9$) IClEtdi^lCt 

[0 0 6 6] C?LT> (fc£U R* = C.H. 

[0 0 6 7] *Jfi«3 



[<t4 2] 
H,Nt 



[0 0 6 3] 3. fc#%2C0Kifi 
NaHC03W6 OOmg^r-bhiH'J^S Oilfpl ,4, ' 
7,1 0-rh77-t^nKT#:y2 8 5ig (i.6S 

a-mfcxzT>v%*<oimmmki. mm* 

nm-><)H (Sfffi«: CHaCU/AcOEt/MeOH 
8 0/1 0/4) h?57.i— tei&flttl 



o. C 5 a- 3 




[00 69] 1. 5-(N-7WSK)^iy| 

m*7*>m\ 2.6 g (8 5.i=y*;w , 5-73 

0g (8 5. 1 3U*>W , hUxf-;l/T3> 
1 . 2nl (8.5 1 *5j:yi-;l>X>l 3 0il% 

U ^T^y, 1 Nig8!§»2 0 oil. ^T-* 
1 oonimmz,, %Mk. a&Mp B B ««5- (n- 

7?;MiF) ^y£y»7.3 7g*, lR*3 5%T-?# 
£ (»£=1 1 5V) o 

[00 7 0] 'H-NMR (CDCIO Uppi) : 7. 
8 (m. 2H) .7.7 (m. 2H) ,3.7 (t. 2 
H) ,2.4 (t, 2H) ,1.7 (m, 4H) 
13 C-NMR (CDC h) UppiO : 1 78, 16 
8, 1 34, 1 3 3.9, 1 2 3.2, 3 7.4, 3 3. 
3, 2 7.9, 2 1.8 

[00 7 1] 2. 2-7"P*-5- W-72M = 
K) -^V^>SiO-i'V7'ntr;l/XX7 L ;l/ 
5- (N-7*/lM-3K) sOf>m7.Zg (29.1 
3 'J *>W *HtgftKjR 3»lte j;tfMtf-*x;U8 . 5g 

(i 1 6 = u€;w m®ianx.z<, zmmzmm 

K 6 . 2 g (34.93'J *>W fcitf 4 8 %;Ktt*(t7j< 



§\ 3o»fflMi$t*o mTummzm. 

fci«*»*-yy*-pMHU CW#, igfflti, 5 0-y'* 
na^y/so^T^ylS^ -^bb^ 

30 ?>T-m<. mzmmm. mitLkmmx 

(D2-7n*~5- (N-7W5K) <y$ym> 
■< 'J-fa tf;l/XXT/l/ 8 . 2 g*lR* 7 6.6 %T-f#5 
(*£: 7 5t) . 

[0 0 7 2] ' H-NMR (CDC 1 j) <5ppm : 7.8 5 
(m, 2H) ,7.7 (m, 2H) ,5 (m, 1 H) , 4. 



2 (t 



1H) 



3.7 (t, 2H) ,1.7-2.2 (m, 4 H) , 1.2 

(d, 3H) ,1.25 (d, 3H) 
" C-NMR (CDC W) ippn: 168.5, 16 
40 8, 1 3 3 . 9, 1 3 2, 1 2 3 . 2 , 6 9 . 7 , 4 5. 
5, 36.9, 3 1 .9, 2 6.9, 2 1.5, 2 1.3 

[007 3] 3. 1 ,4,7, 1 0-Th771fv'^oK 
T*y-1, 4, 7, 10— r 1-7 [2 (5-N-7*;!/ 
-<2 K) -^y*y] »©Th7'fy7ntr;i/xXT;l/ 
1, 4, 7, 1 0-rl-77-«fS'*nK7 ! *y0.9 2g 

(5.3 4 3y^l/) , <fc#ft (2) 1 1.8g (3 2.1 

sy*/w . Ki*+i-y>7A3.4g (32.i = yt 

A) SJ:tf7-bhx|.y;l/3 6il«a«-FT-7 2M 
50 tofci^nn^yifClSitK ikx-mtZo mix 
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vt> p p * * >zm%z#m< mnmm&y u * 
z*<d 2 &(om^my yv'y^^u^yfyy^ -mt 

W*>. ff51©fg*i«fcLT9 5CH!Ch/5CH30 

m&t»*m\ %.^X'%2<mm.tLT, 9 5ch 

1 C00C ! Hs/5CH J 0H4ffl^5) It £ ?) Mffif 
$$«l£Ktt& ft^SSJIttO 1.4.7.10 

-fYy7V'y^uYfii>-\,i,l,\ 0-rYy 
[2 (5-N-7W5R -^>^f>] B«Th7 

•<77"p k?>UxXr )V 4.62 g*lR$ 6 5 %T'mZ, 
[00 7 4] 'H-NMR (CDC 10 «ppi:7.5- 10 

7.8 5 (m, 16 H) ,4.8-5.1 (m, 4 H) , 1 

-3.8 (m, 7 2H) 

° C-NMR (CDC li) <Sppn : 1 6 7, 1 6 6. 
9, 1 62.8, 1 2 8.4, 1 2 6.9, 1 1 7.8, 6 
2.2, 5 7.9, 4 5.3, 4 5, 3 2.5, 2 2.3, 
20.4, 1 6.9, 1 6.7 
[00 7 5] 4. 1.4.7,1 0-Th?7Vi/t>uV 
r*y-l,4,7,10-fh7 [2 (5-N-75 
/) ^y*y] Wirhy^Vfu^xXTi^rY 
5tHn^niJK 20 
1,4,7,1 0-rf-57-y*->*nKT*>-i ,4,7, 
1 0-tV? [2 (5-N-7*;l"l'5K) ^>>>>} 
KO-f h^-fV/atf/l/XX-f/Hg (0.7 6 
;W , fcK^i^fcFU— F0. 1 5ml (3.045'J* 

;w fciov *;-)i>8*i*'m ft i B*tfflStt-t5„ 

0.5M«Sl 0nl%SigT*P^.5o t«tft£tf8%it 

[00 7 6] 5. 1.4.7,1 0-Thy7*Ft/t>Ti K 
f*y-l,4,7,10-fh7 [2 (5-75/)^ 

yfy] m (tKn^n'JK) 30 
sE^isn^^/n-sFSiaKts.igteN h 

Cl7)<)g^2 7 0 nl l%i8»tTT«i*L4*<5., &B*f# 
U *<Difi, i#KTT-§12 0nlST-ia«LT, Hfgft 

HtX, Kl.l5g^5, 
[00 7 7] H!jS=2 501C 

' H-NMR (D2O) 5ppm : 3.8-4 (m, 4 H) , 40 
2.8-3.6 (m, 2 4 H) , 1 . 5 - 2 . 2 (m, 16 
H) 

[0 0 7 8] 6. ±K&«Gd* t<»m 
tm.m\ .2gfcGdCb • 6^000^*7*1 7 
McmtZo ffiftWpHfi, RtBttfoTt???), 1 
NNa0H;J<rSlOtt(CJ;'3 6T«JtU pH#6T- 

NaOH«i!|PX.T, P H£ 7 #?>*l£ia)» 
(i, 7 5% (V/V) >f(ca«^-lt5o 
[0 0 7 9] Sfa»g;*1«!l 1.1 gtt. «tJ3 0 50 



#^¥7-2 2 4 050 
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[0 0 8 0] *«M4 

1,4,7,1 O-tI-7+X {3- [N- (2tFn* 
->x?;b) -N- (l-T**->^;l/>'h-rt<) 
*->75 K] - 1 v^otf/U} -1,4,7. 

10-xS77-*f->*PK7 : A> «K'Jx?A§gft, 
+ ffc^J4) 
[<t4 4] 



— YV^ 



[0081] 1. 1 ,4,7, 1 0-rh-7*X [1 ,3- 
V (^ h+J/Ti/l^x/U) -fu}t)V\ -1,4,7,10 
-ThyT^y^a^TiJ-y 
T.R.t^x, -y't-+b-t7' ■'7-5 
Xh'J-, 47 1> 4152-41561(1982 

KSf^»jfi*n4 2-7nt:^l/?;PBt^^l/4 
3g (0. 1 8*;l/) 1 ,4,7, 1 0-rh77V-> 
*DFT*>4.3g (0.0 2 5*;W , K&A'J^ 
2 5g (0.1 8*;W fciOY-th^H^H OObI© 

HIT 4 8 BSPalSff U. 7-fch^HJ/l< 

->'J AT-1D7 y ■? 7 a v h fy V j -E i. 

*)zmmz„, mzmm, ^--^m^i 5 g 

£l|X$7 5%T*f#5 0 

[0082] TLC : SiO*, CH*Ch/CH>0H 
(9/1) 
Rf=0.8 

[0083] 2. 1,4,7, 10-tJ"7*X [1.3- 
i/tll\>%*y7~u - 1 , 4 . 7 , 1 0 — r 1> 57* 

1,4,7,1 0-rh5*X [1,3—7 WWi-M 
4?-;W ^nliM -1,4,7,1 0-rh77-if>'^ 
PFx*y{t^»l 5g (0.0 1 9*JW %?<£/-;l/ 
1 OODlfe^tfl N NaOMiM+s SrgT 1 5Wra 
l»t><>«-**lil*, P-A-7>K-M7 
X (Rohn and Haas) C J: t)(USg*nr^S, I R A 4 

5 8ffli_hK(s#u »;v^r\ mmx-mm^ct 
txomtz, mmmmflk, i g * 

[0 0 8 4] TLC : S102, C Hj C 0 0 Cz H5/C 



^¥7-2 2 4 0 5 0 
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HsOH/CHjCOOH C3 5/3 5/40) 
Rf=0.2 

° C-NMR (DMSO) ippi: 3 1.13, 47.5 
0. 6 1.1 3, 6 1.7 6, 1 7 2.2 9, 1 7 4 .9 
■7XX^*h;U (F AB') : tf— ^= 6 9 3 

[0 0 8 5] 3. ±ffi«fttD#K>J-^Afc<7>i§tt 

(5th'J7A) 
7k2 2 5mltf, 2KSM#6hS<t£ftl 2. lg (0. 
0 1 7 5t;W fcCdCb • 6HiO«6.5g (0.0 1 
7 5^;W (Omsmc 1 N NaOH;kiSi««:»PxTpH 10 

6.5fcu mrnktozxcopHmmz, ?n 

tf£ftU8:<4-3fce>, HiOfciSffiTT'lSfcSLT, Na 

c\tmmmmitm&&mt ix 1 9 . 8 g j# 

5. 

[00 86] 4. 1,4,7,10-f h7« {3- 
[N- (2tKn+i/i^) -N- (l-r**-^ 
;l<-> h-;W *;U3j:*->73 K] - 1 -iiiit^-yfu 
\£M -1 ,4,7, 1 0-rH77^->^PKf ; *><D 
jtfK'J-fAKttO— J-HJfAffi «fc£»4) 
aOtT-lSfttfH'J-^A (III) 6rtft«n.lg(2. 20 

9 3'J*;U) *f#?7ki ooii*, 2X'mftkit&k 
2g (2.93'JtylO <D«S»C, ttflOO.lN N 

CNaOllrSMqxT, pH7KU *^T\ 1 
OnlSTaSStS, 1 1- (2-kKa* 
i/lf-;U75y) -V-fk'sY- >V2.8g (12.2 

*ia*ft», i NtaBE*iS«*Anit-r. p h 

*5.3KU 1- (3-»W;/^Di:;W - 
3-x?;U#;l,#iV$KfcKo?niJ K2.3g (l 
2 . 2 5 'J */W *An*. i8S*Si&t? i 6 nsraSBM- 30 
■6. ^OiSiSfc, d-A • 7> K ■ /\7X (Rohi and H 
aas) KJ:Drt«£4rU^, I R N 7 7«ffl|*/jnx 
T, pH3.5KU liiLT. 0.1N NaOH*i8S 
&flBVrpH5.5KllfiU ^T-, ^7y<t>"J* 
T"iifflt5„ 7k*sS«£tfT. *Oft, 9S* 1 0 Oil 
i¥-/-;l/?2|5iiSt#U SiiLTa6^*4g%4sS- 

[0087] mm 5 

A 

[ft 4 5] 40 



^ONfCHs-CHj-OlsCH^i 



NsOh^CHjCHj-OVCH^ 



TSSh^t^foSOtfK'Jx^Aftfc. 
[0 0 8 8] 1. R-NOiOKfi 

s-z.hV'tvyi'Mktw) Kig^xh^KP 

>. 47#, 4 1 lH (1 99 1*) CElO*ffiCte 
^K»*n«tX (3,6,9-hy***ri/;W 73 
yz.sg$WJ>?vv*Zy\ Oil* H>xf-;l/73 
>1 . 1 2il<Di8»li:01CTJIA*$. »K*£IT2 

nmmwmi. *©i, 7ja?»ti*u Na»so.T<s 
®LTi@«rrs. f9?.nfc««^>j*T©i'PYi-^ 
Ei'jms-r*^ cot*i8mi4, ch.ci 
i /ch,oh (95/5) mm-em, cslt, m 
m.mz. 2 6 g ^, mrnxmnz* 

[0089] 2. 5-73/-N,N,N',N'-xhv 

*x (3,6,9-h'j*^r->;W -1,3-^y-B 
y5?*;U#*i/73K (R NHj) 
x*/-/H0il*, ±fE-hPiPM*2.2g*iSS2 
Ot, 10 s PaOff7jT, 1 0%Pd/C«fffiETT*7k 

JWfTS. ^K^iiiifeiO'iSffiTT-iSte. 73>2 

[0090] 'H-NMR (CDCh) rfppm : 6.7 
(s, 2H) .6.6 (s, 1H) , 3.35-3.7 
(m, 4 8H) , 3.2 5 (s, 1 2H) 
[0 0 9 1] 3. ft3*50Gd ! ' tOggf* 

mm 4 o 3 x-mwcm 1 g , r n h. 3 . 2 3 g *jj; 

ffl- ( 3-^^/1/7 3 J -fa -3-x^/I/* 
;M5->VSK (fcKP^P'JK) 6.8g*7kl 3»ltig 
f»U tOSifc*, P H*|!j7ta«ft*ft»IC|l!@l 
N HCl7k(§«^nx.^P,, SfiT'4 8Btraff«« 

t«, ma. *4(m*Ti 5 0iiu toft, 7-r7i/ 

hP> (USA) KJzQffi&tlX^Z. #«S»3* 
p^;l/f->OM4fflv^y7^3--b'y VX\ 

[0092] msoMWi, (as 

iSM) 7 5W£5B»Lfc6 OciX 2a77)V7'>7iJ 



tit. ummottzttti. 
[0093] mme 




ftfiU R = HN(CH,(CHOH),CH,OH),T'*S 

[0 0 9 4] HflHH4©3-e»5ftfc8ttl5'J*;M3 
i.XffflB.OiZ.7. (2,3,4,5,6-^fcKD^* 



# ri¥ 7-224050 
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**->;W 75>4.65'J*^**1 3il£»**S. 
)ffi8©pH£, 2N HCl7kiSa**n*T6tU *© 
ft. 1- (3-: ^f*75/ynW -3-xf-^ 
Ft Fn^n'J K2 1 S'Jt-rt'fctaS.So 
4«H«j$Lft^ *;U*fV5 F2 1 5 U *;MHKf 

U—h • 7> F • (Rohm and Haas) ICi 

»>il5E£hTV5> H'SOI RN7 7«3«IU * 
V»T\ IBlttKiOrtJag^nr^S, OH"S©IRA4 

5 8®mT>m&tz>, mmmtt. mmn\*a?)i< 

F >©i*ffl?L ft 7 Y /!< F n > a-fe -y F -C-ffiWt 3„ 
[0 0 9 5] «*?4lS«i, X-A-f^?X (98ft 

«) 3 0T*©W«atfc^T. iffii 1 ml/ftT'iSttJ 
CJ pH = 7.2) -T5t % SWB7 8 

[0 0 9 6] »H7 

St 

[ft4 7] 



R=HN-CH2-(CHOM)2-CH-0- 
HOCHs.-(HO)HC 



-C,T*ft5{t£ft7©Gd t©Sgft„ 
[0 0 9 7] 1. S/>-+;l>-*7-*/M?tFU—F 
■-irSXF'J — (J. Carbohydrate Chemistry). 1 1 

(7)#, 8 1 3-8 3 5M (1 9 9 2« KfiBRCH 

iC.Hsfcitf^TRHWSjfi 

?lSLft^y->";ur 5>8.2«i*60 xt* i 6»i>f 
v;l/FF'J*-X2 3.6g©iS»fc:»X-r5. c©ifl* 
T'3!*HSim ^^/-;l-6 0»l*<)nx.T, Sft*2 
5TCU *©&s *f*SSft+F>Jfi3.5 6g*» 

[o o 9 8] 2 ortiM 8«i», mmmmu 
%.m*z/->i i o oMcmmtio 4 N«»*iSjS 

%pHtf3£4Srfflta*., 2(gga©^^y-;U«rip 

xm. mm*,, «a**#./->n oo,\K.m 

U SSiLT, *©8$8K*j|«f s„ n?itmm 
7ox?xas-)\,X'imu zm. fmir. rc 



Hi C.Hi -HCl 25.6g£f#5„ n-A-7>F- 
/\7XCJ:9rUig£nT^5> lRA4 5 8WBI©ffffl 
KiO, 75>*<ft?>tt, Ctl% I R N 7 7 SfflgCii L 
TfiSl^c. C5bT@(*l 7.7g£«3<, 
[0099] TLC (^/H'6 0F->'J*) 
40 'mm : 5 %zKttN H> (w/V : 

8/3/2) 
Rf = 0.7 

[0 i 00] %t>Mc<.y*J)\>7=.yizik \ ooiitiS 

*U 2 5%NH.OH*iS«*pH9KftS*T?*nx. 
5. P d/C 4g**PK.fc«, ig£tt*6 x 1 0 s Pa© 
ff £Tn 4 0 XT' 5 «IH*3 AtfaiST- 1 2 »f BhkJRfl:* 

©iRN7 7^sgti:ibT, mti. mm#\ 

0.9g«l5. 
50 [0101] TLC (±mtfi :Rf = 0.2 



(21) 
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40 



13 C-NMR (DzO) : 4 0.6 (CH.-NHt) , 5 * T*SSn.5ft^»8fflGd'* 
7.7-59.5 (CH*OH) , 6 6.6-70.1 (£_ [0 1 0 4] 75 /tf'jl? U^'J a->l(D^)Vx 

HOH) , 74.1*5*0*79.2 CC.-0) , 9 7*5* -' r/l> (MM=5000) It. ±ia©*SO 1 OtffiV' 



±IBT*ff e-tlfcMW 4 . 6 6g£ 6 0 XT'i?*=f-b*h Onl***^ 4 O 3T*gLfcCd"* §gl*0 . 5g(Dig 

A73K2 1 0ml*IC«AL, 81, vf, *S8M4<03T- t Kn**"0'/h U7V-A,t K U- h 

'#e,nftGd ! ' Uttlg, L-fcFn*S«0-/HJ7'/ 0.48g, HJx«,751'(>.5il.i3J;tf 1- (3- 

-;I/886ig, l- (3-yy^-U75/yntr;W - i/"jtf-;l/7S/yntr;l/) -3-if;WW^5F 
3 -x^;l/A;l/#J?^ 3 K k Kn J - o l) K 1 . 2 5 g« *5 10 k Fn » d 'J K 2 . 7 2 gfclta* 5. 

*tfh'Jx^;l/73>0.9ml*i!inx-5o ««*6 0*C [0 10 5] SiST- 5 B IBHtm mmSVX-m 

r-5m *©«siat?4 8iisiBU«mK$u -r*. soiit»»u ^msifs+p^-u 

HWm 1 *n ^ F vom&m a 7 -c ;U F a y 5„ feSft 3 . 5 g< F 'J 7 3 K (R 

sxi-t-vhKiaaiiaKi'jBH-ra. aciotiOH-rs*) £tF773f©s£*£« 
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